«U 171 



47803 



SU 0598630 
MAP 1976 




VERE/ 15.08.74 
*SU -598-630 



1 1369B/06 ~ [oT 

VEREMEICHUKNS 

15.08 74-SU-054359 (21.02.78) B01j-17/32 
,*E! C l, 0r \? OCtion , bomber gas feed - with two cooxiol 

ssz&ss:^ dis,ribu,ors ' hovin9 ° r,fices in «« 



A gae ieed unit, particularly for epitaxial growth, oxidat- 
lon or diffusion in semiconductor device mfr. , includes 
annular gas distributors with orifices discharging gas into 
the reaction chamber. To increase mixing and to control 
|tne supply of gases, the distributors are mounted concen- 
i .ncally and are movable relative to one another. 

The distributors are of rectangular cross-section with 
tne inner angle of the outer distributor bevelled and having 
its orifices in the bevel. The bevel is pref. at 40-45° to 
the common axis of the distributors. 

EQUIPMENT 



Gas inlets (1) and (2) are connected to distributors f3) 
and (4) in the reaction chamber. The distributors compri- 
se rings (d) and (6) with outlet orifices. The outer ring 
has its inner angle bevelled at 40-45° to the common ax*is. 
OPERATION 

Different gases are delivered through the two rings and 



M3-D3). 



2 4 1 



the flow ^scharge directions ensure intensive and uniform 
mixing. Movement o f jdis^ributo rj^re^ ti w to distributo 
(3) ensures mixing dire c tly in the d epo^ItlF n zone^nd " aJT- 
ustment o{ the ni ^tance of the mix i ng point from j h* 



/ 



lec e surface . 

an example with delivery of monosilane, oxygen and • 
£ ar rn er nf a8 ' / Si ° 2 U de P° fiited °n workpieces heated to 420° 

A«or um/min. with thickness variation within a batch 
OI lQVo. 
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'FoCFflipCTBflBHUil K0MHT8T 
Oosata HHHHCTpflB-'CCCP 
no flfl/iaH H9O0p8TeRffR ' 

.■'.DTVpUTHi 



C A H ME 

3 0BPETEHMH 

K ABTOPCKOMy CBHilETEJIbCTBy 

(61) ilonojiHHTe^bHoe k hbt. CBHA-By r 

(22) 3ano^eHQ 15.08,74(21) 2054359/23-26 
c npHcofemiHeinieM 3anBKH Nt 

(23) npitopnfeT . - 

(43) Qnyfi^HKOBaHo 25D3J8.BioJiJieTenb ii 
(45) ZtaTa onyfijiiiKOBamia onircaHiiflJ2iA2.78, 
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(51) M. Kji. 
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(53) y/U< 621.315.592 
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(72) ABTopw 

H3o6petenHfl 



H.C.BepeMefteyK h r . A • HBaHOBa 



(71) 3aBBHTe^b 



(54.) yCTP.OHCTBO BBOflA ^ TA30B B PEAKUHOHHm KAMSPy 



. ;v. ■ 1 

HaoOpeTeHH;e othochtch k ^ycxpoacT- 
BaM BBOfla rasoB b : p© a ku h p h h yw . KaMepy 
jyiH^iipouieccpB . rasoBpfl ariHTaKCHH , okhc- 
\ henna h AH^ysHk h MoaceT 6faiTfa. hc-. 
nojibSOBaHo. b nojxynpoBpaHHkoBofl tsxhh— . 
Ke. ' 

. B . H3BecTHUx . ycTpolicTBax. johh 9nH- 
TaKCH^JibHorp; ocasycteHHH nonavy rasoB 
b KaMepy bcymecTBJiHjoT Mepe3 xpy6kH p 
.oTBepcTHHMH, kpjibueoepasHhae KaHaJiu 
hjih KahHJiJiHpHhie b Kopnyce peaKTopa ' 

.7 Btmoi^HeHHue TaKHM o6pa30M ycxpoa- 
CTBa BBOfla rasoB/ ojmako, rte o6ec- 
ne^HBa»T Heo6xojjHMoro cMewHBaHHH kom- 
noHeHTOBy ojjHopoRHoro nocTynneHHH hx 
k oca*flaeMofl noBepxHocTH.. 

HsBecTHO ycTpoflcTBO BBOjia rasa b 
peaKUHOHHyio kaMepy;. kanpHMep, nrin 
npoiieccoB snHTaKCHH, okhcjishhh h ah<1>- 
^ysMH^coflepKamee rasoBbie bbojduj h pac- 
npejxeJiHTeJiH notoKOB, BbinanHeHHbie b 

BHfle KOJieU C OTBepCTHHMHy KOTOpae 

npoH3BOJibHO pacnonoxceHu Ha paSoweft 
CTppoHe £4^ * 

B 3tom ycTpoftCTBe rasoBbif* noTOK Ha- 
npaBJineTCH b KaMepy, napajiJieJibHMMH^nyvT 
xaMH , wto Taiose He oSecne^HBaeT buco- 
koh cTeneHH cMeamBaHHH ra30Bwx komtio- 
HeHTOB h hx peryjiHpyeMyio noflawy. 



Uejib H3o6peTeHHH - noBfcjmeHHe CTe- 
neHH CMeumBaHHH h peryjiHpoBaHHH nbaa<* 

HH nOTOKOB • , 

flhfl 3Tor6 npejOJioaceHO KOJibua pacnpe 
5 aejiHTejieft .ycTariOBHTb KOHueHTpHMHo c 
B03MO»HOCTbio.nepeMeiaeHHH o^Horo ot- 
HOCHTenbHO npyrorp; xojibua HMerox npn- 
MbyroJibHoe ceHeHne co'ckocom BHyipeH- 
Herb yrna BHenmero Konbixa, . OTBepcTHH 
IQ. K.ofoporo BunoiiHeHU Ha cKoce. 

Gkoc BHno/iHeH. nojq yrvioM 4O-45 0 k 
qeweft och KOJieu. 

Ha:<t»Hr; .1 H3o6pa«eHO ycTpoftcTBO, 
o6mHfl bha;. Ha <J)Hr.. 2 - to *ce, none- 
15 pe«HUfl paspes; Ha Qur. 3 - nun no. 
cTpeJike/A Ha' cpHr.l, 

: ycxpoac'TBo BKJitoMaeT b ce6fl cpejacT-? 
sa Ana , rioAa^H -rasps - ra30Btie bbc«h ; 1 
h 2, coe«HHeHHHe c ,pacnpe«eJiHTejiHMH 
noTOkQB rasa 3 h 4 b KaMepy • Pacnpe- 
flejiHTeJiH 3 ,h 4 BuncwiHeHM b BHjxe xo/ieu 
5 h 6 c oTBepoTHAMH jvih BnycKa raabs • 
b KaMepy • Koni>ua . pacnpe^eJiHTeJieH ye 1 *; . 

. TaHOBJieHU KOHUeHTpH^HO C:' BO^MOKHOCTb» , 

25 nepeMemeHHH o^Horo oTHOCHTenbHO jxpy- : 
r6ro h HMeiox npflMoyroJibHOe ceweHHe CO 
cKocoM 7 BHyTpeHHero, yfvna BHeamero \. 

KOJlbUa f OTB pcth* KOToporo BfcmO^HeHW ; 
Ha CKOce. Ckoc pacnonoweH non yrnoM 
30 4 0—4 5 ^ k bbmen och KOJieu (<j)Hr.3) , 
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OflHH H3 raaoBux komhohchtob ndflaWT 
qepea pacnpeaejiHTeJib 4, a.Apyroft - 
nepea pacnpeaanHTeJib 3. no/iyuaeMbiH ra- 
aoBbift noTOK, oepaaywT «Ba npoTHBO-ne- 
mamHX Te/iecHbix yr/ia (cM.<t>Hr.2) , mto 5 
oOecne^HBaeT hhtghch bhob h paBHOMep- 
Hoe -cMewHBaHvfe ra30Bbix KOMnoHeHTOB • 
nepeMemeHHeM pacnpeae/iHTeJia 4 snorib 
och oTHOCHTenbHo pacnpeaeJiHTejin 3 
oGecneMHBaeTCH CMeumBaHHe ra30Bbix kom- 0 
noHeHTOB HenocpeflCTBeHHo b aoHe ocax- 

AeHHR H. pery/lHpOBKa paCCTOHHHH tomkh 

CMeuiHBaHHH ot o6pa6aTHBaeMOft noBepx- 

HOCTH. 

15 

yCTpOfiCTBO MO*eT OtJTb HCnOJl b30BaHO 

b npoueeeax , rjxe TpeOyeTCn aacoKaa 
deneHb. CMeuiH b a hh h komtioh eHTOB h on.- 
Hopo^HOCTH cpcTaBa b0jim3H o6pa6aTbi- 
aaeMoft noBepxHocTH . B Ka^ecTBe npn- 
Mepa paccMOTpHM ocaJimeHHe cjioeB «By- 

OKHCH KpeMHHH nyTeM OKHCJT6HHH . MOHO" 

CHJiaHa BOflopoflOB b cpene asoTa. Kom- 
noHeHTbi nojaawx no pacnpeaeJiHTonHM 3 
h 4 npH pacxone (ji/mhh) s - MOHocHJiatia 
1,2} KHCJiopp,qa 0,61; rasoHOCHTenH 10,51^ 
CMemaHHfcjfl noTox rasa nocTynaeT k nojj- 
jiowKaM, HarpeTbiM no 420°C b soHe ocax- 
fleHHfl. nojiyneHHbje cjioh flByoxHCH KpeM- 
HHH TO/miHHOft 0,.4 MKM npH CKOPOCTH HX 

ocaameHHH 0,08 mkm/mh/i. Pas6poc no 3° 
TontaHHe b napTHH cocTaBJineT ' 10% . 

TaxHM o6pa30M, ycTpoftcTBo .oGecne- 
MHBaeT paBHOMepHyro h pery/iHpyeMyw no- 
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nany rasoB npn hx xopouiefl cMeuiHBaeMO- 

CTH • _ . - 

GopMyjia H3o6peTeHH« 

1 . yCTpOBCTBO BBOfla rasoB b p aK- 

UHOHHyio Kawepy, HanpHMep, win npouec- 

COB SriHTaKCHH , OKHCJieHHH H flH<t>(J>y 3HH , 

BKJiiouaiomee cpeacTBa ajih nogaiH rasoB, 
coeAKHeHHue c pacnpeAanHTanHMH noTO- 
kob rasa , BbinojiHeHHUMH b BHAe KOJiezx 
c oTBepcTHHMH nnn BnycKa rasoB b Ka-* 
Mepy, oT/iHMaiome^cfl TeM, 
*ito, c uejibw noBtnueHHH cTeneHH cMe- 
uiHBaHHR h peryjiHpoBaHHH noAa^K noTo- 
kob , Kojibua pacnpeaenHTaneft ycTaHOB- 

JieHM KOHUeHTpHMHO C : BO3MO*HOCTbJ0 ne~ 

peMemeHHH OAHoro OTHOCHTejibHo flpyroro 
h HMewT npHMoyrpJibHoe ce^eHHe co cko- 
com BHyTpeHHero yrjia BHemiiero KOJibua, 
OTBepcTHH KOToporb BbinojiHeHU Ha cicoce. 

2. ycTpbHCTBo no n.i, o t n h - 

h a k) nx e e c h TeM, hto ckoc BbmoJi- 
Hen non yr/ioM 40-45° k oomeft och ko- 
jieu. 

HCTOMHHKH HH<J>OpMai^HH > npHHHTbie BO 

BHHMaHHe npH 3KcnepTH3e: 

1. naTeHT QUA* »3381114,iai. 219-38. 5, 
1968. 

2. naxeHT CU1A »3745969,k/i. 118-48, 
1973. 

3. naTeHT flnOHHH »10175 r :KJi.99/5/B15 # 

1972. ^ 

4 . "3/ieKTpoHHafl npoMbniuieHHOCTb' r 9 

1973, N 2, c. 78-79. 



, 598630 




Bud A 



VZZZZZZZZZA 



< i s 

2zzzzzzn2 / < 



3& 



put.J 



CocTaBHTerib B.Ee36opoj*OBa~ 
PenaKTOp fl.nHHWVK Texpefl H. AHUPeflnyk KoppeKTOP'A.B/iaceHKO 

3aKaa -1469/5 THpa* 964 ncwiHCHoe 

UHHHnH rocyaapcTBeHHoro KOMHTeTa CoseTa Mmhhctpob cccf 
no.flenaM H3o6peTeHHft h oTKpuTHfl 
113035, MocKBa#. K-35, PavuicKaa Ha 6.. fl. 4/5 . 

OHJiHa/i nnn 1 •naTeHT* ■ , r. y*ropon, yn. n P oeKTHa«, 4 



